Interaction of EnvZ, a sensory histidine kinase, with phosphorylated OmpR, the cognate response regulator.
EnvZ is a sensory histidine kinase in Escherichia coli to regulate the phosphorylation of OmpR, its cognate response regulator, required for the expression of genes for outer membrane porin proteins. Here, we re-examined the recent paper Mattison and Kenney, in which the authors reported that phosphorylated OmpR (OmpR-P) is unable to bind to EnvZ, thus casting doubts on the role of the EnvZ phosphatase activity in vivo. Using an identical method, the Kd value for the interaction of the fluorescein-labelled OmpR (Fl-OmpR) with EnvZc was determined to be 1.96 +/- 0.28 micro M. We demonstrated that OmpR-P as well as OmpR inhibited the interaction of Fl-OmpR with EnvZc. Their 50% inhibitory concentrations were 1.09 +/- 0.25 micro M and 0.89 +/- 0.14 micro M, respectively, under the conditions used. The interaction between His-10-OmpR and EnvZc was also inhibited almost equally with OmpR-P and OmpR. Fluorescein labelling of OmpR was highly heterogeneous as detected by mass spectrometry, even though it slightly affected the OmpR phosphorylation (kinase) and the dephosphorylation of OmpR-P (phosphatase), indicating that EnvZc is able to interact with Fl-OmpR or Fl-OmpR-P as well as with OmpR or OmpR-P as a substrate. We demonstrated that OmpR-P is able to interact with EnvZc with a similar affinity to OmpR and serves as an effective substrate for the EnvZ phosphatase. These findings support the hypothesis that osmotic signals regulate the level of the cellular concentration of OmpR-P by modulating the ratio of kinase to phosphatase activity of the bifunctional enzymatic activities of EnvZ.